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Introduction

Tne false assumplion lhal parasile conlrol is easily accomplished by lhe use of chemical means alone has lead lo lhe development of parasile
resistance. In Brazil, the losses related to infestabions by catile ticks and homn flies are substantial, since nearly all cattie raising regions are also
favorable o the developmenl of these parasiles. The selection caused by chem:cal trealments increases the frequency of resistant individuals in the
parasize population. with consequent recuced efficacy of pesticide products and level of control The probiem of resistance of cattle ticks and hom fiies
will iend to get worse in the short term because the chemical trealments targeting one species alse impose selective pressure on other species, since
both parasites infest the same hest. Currently, molecular diagnostic teols used in epidemiclogical studies are fundamental to discover and measure the
risk factors responsible for the establishment of resistant genotypes in parasite populations. Therefore, the gim of the proposed studies is 1o characierize
the popuiation cynamics and predominant genetic mechanisms of the peslicide resistance response in populations of Hasemalobsa #rritans and
Rhiprcephaius mcroplus, as well as to venfy whether identificat-on of genetic mutabons confemirg resistance to insecticides in horn flies can be used as
an indicator to predict the appearance of resistance in tick populations. The early detection of resistance in hom fiies can lead to the formulation of
improved managemen! stralegies regarding the products used 1o control ticks, thus helping to delay the establishment of pesticide resistance in thase

populations
Hypothesis

Tne horn fly and the cattle tick utlize the same host for their biologica
cevelopment and cattie herds are infected simultanecusly by boin parasite
species. The hom fiy has a shorter period of bicicgical cevelopment (egg 1o
adult) than the catile tick and the treatment to control one of these parasites
affects the other as well

Starting from these premises, the hypotheses thal wil be lested in the project
related to the control of these caitie parasites are

1 Pesticide trealments targeled to control the hom fiies aflect the frequency of
resistance aleles in cattle tic< populations. -
Z It is possibie the use the hon fly as a sentinel species io prevent the Figure 1 Caftie infastad ny Hasmalohis srians and ANCEpRalus micropius
establishment of pesticide resistance in cattle ficks

Materials and Methods

Identification of horn fly Iati ible to p hroid icides (ph lypic and genotypic): Samples of hom flies will be collected
from cattie naturally infected by H. rrifans in at {least 10 nerﬁs eslabléshed in the smles of Rondbnia and Sao Paulo. The animals’ susceptinility will be
determined by the filter paper assey (Sheppard and Hinkle, 1987). The flies will be exposed o insectcide imprecnated filter paper and placec in Petri
dishes. The mortality rate will be determined after 2 hours end the results will be analyzed using probit analysis o obtain the LC50. The resislance facior
(RF} will be calculated using the formula RF = LC5C of the population tested / LC50 of the susceptibie populstion. Samples of resistant flies will be
deposited in cryogenic vials and frozen immediately. DNA extraction will occur in accordance with the method cescribed by Li et al. (2002). The DNA
from the pyrelhroid-resisiant flies evaluated by the bioassay described above will be subjecied o polymerase chain reaction (PCR) according o the
method proposec by Guerrero et al. (1997). identification of the cattle tick populations suscepfible tc pyrethroid pesticides (phenctypic and
genotypic testing): Strains of ticks susceptble to pyrethroid pesticides will be identified. Tick samples will be collected from cattle naturally infested with
A. micreplus n at least 10 tick populations established in the states of Rondénia and Sao Paulo. Two bioassays will be performed for the detection of
resistance in lhe lick samples. a) adull immersion test (AIT) (Drummond et al,, 1873), b) larval packel les! (LPT) (Stone and Haydock [1962), as
modified by Miller et al. 2003), which will use larvae from females submitted to AIT and that lay viable eggs, according to the methods cescribec above
The dala obloinec in the lests will be used lo determine the different reprodudive parameters and LC50 and LC90. DNA samples oblained from
indwidualized larvae and the DNA from pyrethroid-resislant larvae evaiuated by the bioassay descrbed above will be submilled o polymerase chain
reaction (PCR) according to the method proposed by Guerrero et al. (2001). Characterization of the establishment of alleles of resistance lo
pyrethroid pesticides In populations of the horn fly and cattie tick: R microplus larvee identified as homozygous susceptible will be artificially
infested in cattle efflicted by susceplible populations of hom flies. Each animal will be infested with 1 ¢ of newly hatched R. micropius larvae, which
represents an inival infestation of 20,000 larvae/animal. The cattie will be isolated in pastures at least 2 km away from the other enimals in heds
established in experimental fields of Embrape Cattle infecied with strains suscepfible to pyrethroid pesticides will be treated three times a month for a
mnimum period of 18 months, with increasing doses of pyrethroios, calculated from the LC50 estatiisned for the population of H. irritans, with the aim of
selecting fies and ticks with KDR type alleles of resistance in parasite populations. Bafore applying the pyrethroid solution to the animals, samoles of
fies and ticks will be harvested for phenotypic ana'ys's (boassays) and genolypic analysis (PASA-PCR). in order to foliow the dynamics of the
establishment of resistance to pyrethroid pestcides anc observe the frequency of resistant KDR alleles in the hom fiy and the catlle tick populations that
are under salective pressure inducing resistance 1o this pesticide . Mortality data ottained from the bioassays (filter paper, LPT and AIT) will be anaiyzed
usng the SAS statistical software [SAS Institute Inc., 1996), to obtain the lethal concentration (LC50) for populations of hom flies and ticks. Resistance
rales (RR) for the populalions of H irritans and R micropius will be calculaled by the ratio of the LCSC of selection prassure compared with susceplible

elae References

DRUMMOND KO CHUST SE. TREVING. J L G_ADNEY. W J GRAHAN O H Socphius asnuahss and Hooptlus decobratus aboraiory tests of mseckcdes. J Econ Enfomol 65 130-133 1973

GUERRERQ. F.O. ALISCN Jr. M Vv KAMMLAH, DM, FOIL _D. Ust of I poymarese oha n reachion 10 Investigaic 1N dynamics of Py oihvosd TRstones n AICTaiodi sitans weans Delaa Mysacas) J. Me
Enlorol 36 T47-TS4, 2002

.mll\'i-lv- 0 F 3 DAY, RE:ME LR RJ Une of a° Mdespicic faymemme ca- macton Sssay 16 Deohne Pyeehics =uslar ssmes o (nphus mompls (Acas mocdise) | Med Dalomal 38 42.50

WREDD FD JAMROZ RC. KAMMLAH, D, HUNZ, S.E Toscdogus end mukecdar o aracr 00 of Cyrelimod-resotat ot P, Haeratoos siers. |oeifcaton of b aod supe-kd ponk et s, it
Brochem Molsc B 2/ (872 /4b-7s5 1987

U AY GUERRERO. F.0. PRUETT. LH. lmvovemert of usierases n Sasnon resisiarce an: bichesic o'ecs o/ poworyl buoxde on diaznon kidly o Yasmatobe srlars rafuns (Dpiee. Musccas) Pesl Bochem
Phytisl 37 147.155 2007

MILLER. RJ . MARTNS LR DUSORNEZ S BARRE . M. SOLAR DAMONTE M A . CUORE PASSEGL UD. GECRGE. JE Usc of a moifiod-Larvat Pockat Tost LFT) 1D mommusc Smizas suscopt bidty in Soooris
o 1 Biacl. Nrr Sevdona ad Urusuay. ol o conpenon of i mailed LPT [ o i odbed-Staw we oo (@ anitas wsing n B mkropts iy % INTERKATIONA. SEMINAR IN AMPAA. PARASTCLOGY
Wore St.caton of Paare Ressiance in Velericary Madicinn Senasica-nv ap-intareet- sy~ ac-Arpave Menda Metion, p.118-122 2000

130



